Magnetic nanoparticles for medical applications have been developed by many researchers. Since these nanoparticles have unique magnetic features not present in other materials, they can be applied to special medical techniques. Magnetite cationic liposomes (MCLs), one group of the cationic magnetic particles, can be used as carriers to introduce magnetite nanoparticles into target cells since their positively charged surface interacts with the negatively charged cell surface. Magnetite nanoparticles conjugated with antibodies (antibody-conjugated magnetoliposomes, AMLs） are applicable to introduce magnetite nanoparticles speciˆcally into target cells, even when target cells coexist with other kinds of cells. Since the cells labeled with magnetite nanoparticles could be manipulated using magnets, we applied this technique to tissue engineering and termed it`magnetic force-based tissue engineering (Mag-TE)'. Both magnetic force and functionalized magnetite nanoparticles were used in a process of tissue engineering: construction of multilayered cell sheet-like structures and tubular structures. Thus, the applications of these functionalized magnetite nanoparticles with their unique features will further improve tissue engineering techniques. 
(A) Schematic of Mag-TE for keratinocyte sheets. After addition of the MCLs, keratinocytes were seeded into an ultra-low-attachment plate whose surface was comprised of a covalently bound hydrogel layer that is hydrophilic and neutrally charged. A cylindrical neodymium magnet was then placed at the reverse side of the low-attachment plate to provide magnetic force vertical to the plate, and the cells were cultured. At 1 day after the start of culture, the magnet placed at the reverse side of the ultra-low-attachment plate was removed. Then, the keratinocyte sheets constructed by Mag-TE were harvested. 
